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ABSTRACT 
The objective of this study is to examine the effect of eco-efficiency on the cost of equity 
capital. The study hypothesizes that the implementation of eco-efficiency reduces the cost of 
equity capital. Using manufacturing companies listed on the Indonesian Stock Exchange for the 
period 2010-2012 as data, and controlling for beta, company size, Book to Market ratio, and 
leverage; the study finds that the implementation of eco-efficiency may reduce the cost of equity 
capital. The findings suggest that companies should implement ecoefficency. 
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INTRODUCTION 
The World Business Council for Sustainable 
Development (WBCSD) defines eco-efficiency 
as the provision of goods and services at com-
petitive prices that satisfy the needs and improve 
the quality of human life, as well as progres-
sively reduce the impact on the environment and 
reduce the intensity of resource usage to a mini-
mum (WBCSD, 2000). Bran et al. (2011) sug-
gested that reducing water consumption, energy 
consumption, and the amount of waste generated 
would reduce the costs incurred by a company. 
Reduction in water consumption and waste that 
are accompanied by stability or improvements in 
production will increase efficiency and improve 
the environmental performance of a company. 
Several studies have investigated the eco-
efficiency concept and its influence on 
companies that implement it. Guenster et al. 
(2006) found that eco-efficiency had a positive 
effect on the economic performance and value of 
companies in the United States. Likewise, 
research conducted by Sinkin et al. (2008) 
revealed that increasing the effectiveness of 
business processes and simultaneously reducing 
the environmental impact increased the value of 
US companies. Al-Najjar and Anfimiadou 
(2012) conducted a study in the UK and found 
that companies with eco-efficiency benefited 
from it over their competitors who did not 
employ it, and also enjoyed better access to 
capital, which therefore increased their value. 
Previous research examining eco-efficiency 
had been more oriented towards investigating 
the benefits of eco-efficiency that increased the 
value of the firm. Hansen and Mowen (2007) 
argued that one of the advantages of imple-
menting eco-efficiency was that the company 
which implement it would have a lower cost of 
capital. However, this proposition, to the best of 
our knowledge, has never been tested empiri-
cally, particularly in developing countries. 
Therefore, the objective of this study is to 
examine the effect of eco-efficiency on the cost 
of equity capital for companies listed on the 
Indonesian Stock Exchange. 
This study differs from previous research 
related to ecoefficency because this study was 
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conducted in a developing country, namely 
Indonesia. Indonesia was chosen because it is a 
country with a relatively poor environmental 
performance, ranked 112th out of 178 in the 
World, and whose environmental performance 
index was 44.36 on a scale of 100 in 2013 (Yale 
University, 2014). In addition, Indonesia's capi-
tal market is one that is still developing and 
investors have not been fully able to respond to 
disclosures made by companies in their annual 
reports (Utami, 2005). 
We selected manufacturing companies as our 
samples because data from Greenpeace Indone-
sia indicated that waste from the manufacturing 
sector was now out of control, causing long-term 
damage to human health and the environment 
(Greenpeace Indonesia, 2012). Another reason 
why we selected manufacturing companies was 
because the sector accounts for the largest con-
tribution to Indonesia’s Gross Domestic Product 
(GDP). Manufacturing accounts for 23.94 % of 
the total GDP in Indonesia (BPS, 2013). 
Using a sample of manufacturing companies 
listed on the Indonesian Stock Exchange from 
2010 to 2012, this study provides evidence that 
eco-efficiency is able to lower the cost of equity 
capital. That is, companies that implement eco-
efficiency have a lower cost of equity capital 
than companies that do not implement it.  
The next part of this study will be the litera-
ture review and the development of the hypothe-
sis. After that, the method will be presented, 
followed by the results of the research. This 
article closes with conclusions, limitations, and 
suggestions for future research. 
LITERATURE REVIEW AND 
HYPOTHESIS DEVELOPMENT 
The Concept of Eco-efficiency 
WBCSD (2000) explains that eco-efficiency 
is a business concept because eco-efficiency 
talks about the language of business, i.e. eco-
efficiency will generate good business by 
increasing production efficiency. The aims of 
eco-efficiency are: (1) To reduce the 
consumption of natural resources, including 
minimizing the use of energy, raw materials, 
water, and soil; (2) to reduce the negative 
impacts of business on the environment, 
including minimizing pollution of the air and 
water, reducing waste, and reduce the spread of 
toxic substances; (3) to increase the value of 
products or services by providing more benefits 
to consumers related to the functionality, 
flexibility, and shape of the products, and to 
provide goods or services desired by the 
consumers. This means consumers will have the 
same benefits but with fewer raw materials and 
resources. 
The concept of eco-efficiency has also been 
highlighted by Bran et al. (2011) who suggested 
that it was the improved efficiency and environ-
mental performance of the company. This effi-
ciency resulted from increased production stabi-
lity and was accompanied by cost reduction 
results from reduced water consumption, energy 
consumption, and a reduction in the amount of 
waste generated by companies. 
According to Hansen and Mowen (2007), 
eco-efficiency meant that organizations could 
produce more profitable goods and services 
while at the same time reducing their negative 
environmental impact, resource consumption, 
and costs. Further they added that eco-efficiency 
had implications for the increase in efficiency 
which came from improved environmental per-
formance. According to them, there were several 
causes and incentives for the efficient use of 
natural resources, including : (1) Customers 
want products that are cleaner, that is products 
that are produced without harming the environ-
ment; (2) employees prefer to work in a com-
pany that is environmentally responsible so this 
will result in greater productivity; (3) a company 
acting responsibly towards the environment 
tends to obtain external benefits, such as lower 
costs of capital and insurance; (4) good envi-
ronmental performance can generate significant 
social benefits; (5) focusing on improving the 
environmental performance creates a desire in 
managers to innovate and explore new oppor-
tunities; (6) a reduction in environmental costs 
can create a competitive advantage. 
Eco-efficiency can be measured in several 
ways. The WBCSD (2000) measures eco-
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efficiency by dividing the value of the product or 
service by the environmental impacts. The value 
of the product is the quantity of products or ser-
vices produced and the environmental impact is 
the consumption of energy, raw materials and 
water, as well as greenhouse gas emissions pro-
duced by the company. 
Sarkis and Talluri (2004) introduced a model 
for eco-efficiency measurement that compared 
energy usage with energy inputs (raw materials), 
labor inputs, sulfur emissions, nitrogen emis-
sions, and carbon dioxide emissions, with the 
following formula: 
kkkkk
k
k CONOSOLEN
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++++
=  
Ek is the value of efficiency, UEk is usable 
energy, ENk is energy inputs (raw materials), Lk 
is labor inputs, SOk is sulfur emissions, NOk is 
nitrogen emissions, and COk is carbon dioxide 
emissions. 
In addition to measures used by the WBCSD 
(2000) and Sarkis and Talluri (2004), Sinkin et 
al. (2008) provided an alternative eco-efficiency 
assessment that was straight forward. They used 
the acquisition of ISO 14001 certification for 
assessing whether eco-efficiency was carried out 
by the company. Sinkin et al. (2008) used this 
valuation because the objectives of eco-
efficiency corresponded to the objectives of ISO 
14001. This measurement was the same as the 
one used by Marshall and Brown (2003) and Al-
Najjar and Anfimiadou (2012). 
Eco-efficiency and Legitimacy Theory 
The legitimacy theory states that an organi-
zation or company must ensure that their opera-
tions are carried out in accordance with the 
norms upheld by society. In addition, the organi-
zation must determine whether their activities 
will be accepted by society or other external 
parties (Deegan and Rankin, 1996). Dowling and 
Pfeffer (1975) in Ghozali and Chariri (2007) 
suggested that the legitimacy theory was very 
useful to an organization because it could be 
used to analyze organizational behavior. The 
legitimacy theory states that a company will not 
have legitimacy if the activities that it carries out 
are not appropriate or they differ from the pre-
vailing values in the community. This difference 
is called the legitimacy gap. 
A legitimacy gap can affect the performance 
of a company. Therefore, the gap must be 
reduced by identifying and reducing the activi-
ties that differ from the community's values . 
Based on the legitimacy theory, it can be argued 
there is a likely relationship between eco-effi-
ciency and the cost of equity capital. That is, 
companies with better eco-efficiency face less 
legal risks because the legitimacy gap between 
the company and the community's values is 
small (Waddock and Graves, 1997 in El-Ghoul 
et al., 2011), hence, reducing the cost of equity 
capital. This is consistent with Feldman et al. 
(1997) who argued that a company having good 
environmental performance will also experience 
a small legitimacy gap, thus reducing the risk 
that must be accepted by the investor (Feldman 
et al., 1997 in El-Ghoul et al., 2011). Mean-
while, companies that have a poor environmental 
performance will make investors want high 
returns to compensate for the risk that they take. 
This causes the company's cost of equity capital 
to increase (Heinkel et al, 2001). 
Previous relevant studies and hypothesis 
Much research on eco-efficiency and its 
effects has been carried out. In their research, 
Guenster et al. (2006) found that eco-efficiency 
had a positive effect on the economic perfor-
mance of companies in the United States. In 
their study, eco-efficiency was measured using 
the values developed by Innovest Strategic 
Value Advisors. Data from Innovest Strategic 
Value Advisors used more than 60 quantitative 
and qualitative criteria to measure eco-
efficiency. The results of the study by Guenster 
et al. (2006) stated that companies with eco-
efficiency had a higher Return on Assets (RoA) 
and market value. 
Sinkin et al. (2008) showed that increasing 
the effectiveness of business processes and 
simultaneously reducing the environmental 
impact would increase the value of the US com-
panies. They used ISO 14001 as a proxy to 
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measure the eco-efficiency of the company. 
Companies that acquired the ISO 14001 
certification were given the value of 1, while 
companies that did not receive the ISO 14001 
certification were those companies without eco-
efficiency and they were given the value of 0. 
The results showed that companies with eco-
efficiency had a higher value compared to 
companies without eco-efficiency. 
Al-Najjar and Anfimiadou (2012) obtained 
similar results to those obtained by Sinkin et al. 
(2008). The difference between the research by 
Al-Najjar and Anfimiadou (2012) and the 
research conducted by Sinkin et al. (2008) was 
the samples. Al-Najjar and Anfimiadou (2012) 
conducted their study in the UK. Measurements 
of eco-efficiency in their research used only the 
ISO 14001 requirements. Companies that 
obtained ISO 14001 were those with eco-
efficiency. The results of these studies showed 
that eco-efficiency increased the value of the 
firms. 
In addition to research on eco-efficiency and 
its effect on company value, previous research 
related to this study is research into the cost of 
equity capital. For example, Botosan (1997) 
investigated the effect of disclosure on the cost 
of equity capital. The results showed that the 
more voluntary disclosure there was, the lower 
the cost of equity capital. This was due to 
voluntary disclosure reducing information 
asymmetry. Subsequent research was conducted 
by El-Ghoul et al. (2011). They argued that a 
company with a higher value in terms of Corpo-
rate Social Responsibility (CSR) had a lower 
cost of equity capital. That is, investments made 
to improve employee relations, environmental 
policies, and better product strategies, would 
reduce the cost of equity capital. Their research 
took its sample from companies in the United 
States. The cost of equity capital was measured 
using a version of the Ohlson Model (1995) 
which had been modified by Botosan (1997). 
Mangena et al. (2012) found that the disclo-
sure of intellectual capital negatively affected 
the cost of equity capital. A company with a 
higher level of disclosure of intellectual capital 
had a lower cost of equity capital than a 
company with a low level of disclosure of 
intellectual capital. Disclosure of intellectual 
capital would reduce information asymmetry and 
thus lower the company's cost of equity capital. 
Mangena et al. (2012) used a Price-earnings 
Growth Model to measure the cost of equity 
capital. This study used a sample of companies 
in the UK. 
There has been research on the cost of equity 
capital in Indonesia, such as that carried out by 
Utami (2005). This study found that earnings 
management had a positive effect on the cost of 
equity capital. Utami (2005) used the Ohlson 
Model (1995) which had been adapted to the 
data available in Indonesia for measuring the 
cost of equity capital of the country’s manufac-
turing companies. 
Research on investor attitudes towards envi-
ronmental disclosure had been conducted by 
Jacobs et al. (2008). They suggested that inves-
tors responded differently to the disclosure of 
environmental information. Investors tended to 
respond to the company's announcement of envi-
ronmental awards and third party certification 
rather than to the company's own disclosures 
regarding the environment. 
Given those studies, we hypothesize:  
Ha1: The implementation of eco-efficiency has 
a negative effect on the company's cost of 
equity capital. 
RESEARCH METHOD 
Variables and their Measurements 
In this study, the independent variable was 
eco-efficiency and the dependent variable was 
the cost of equity capital. Based on research by 
Botosan (1997) and Mangena et al. (2010), this 
study incorporates: The risk sensitivity of the 
stock (BETA) which was measured using 
weekly stock returns data; company size (SIZE) 
which was measured using market capitalization; 
Book to Market ratio (BtM) which was calcu-
lated by dividing the book value by the market 
value; and the level of corporate debt (LEV) 
which was calculated using the total debt divided 
by the total assets as control variables. 
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Consistent with the research conducted by 
Marshall and Brown (2003), Sinkin et al., 
(2008), and Al-Najjar and Anfimiadou (2012), 
eco-efficiency in this study was measured using 
ISO14001 which is a standard that is used to 
recognize a company's environmental manage-
ment system. A company that was ISO 14001 
certified was deemed to be a company with eco-
efficiency and coded 1, while companies that 
were not ISO 14001 certified were ones without 
eco-efficiency and coded 0. 
The dependent variable in this study was the 
cost of equity capital. Cost of equity capital is 
the portion needed to satisfy the investors or the 
minimum rate of return on capital, which must 
be produced by the company in excess of the 
funds that have been invested. Following pre-
vious studies in Indonesia (Utami, 2005), we 
used the Ohlson model (1995) which had been 
modified using the Formula : 
r = (Bt + Xt+1 – Pt) / Pt 
r is the cost of equity capital, Bt is the book 
value per share period t, Xt +1 is the earnings per 
share in period t +1, and Pt is the stock price at 
period t. 
The Ohlson Model (1995) used forecast 
earnings per share which are calculated by ana-
lyzing the assessed earnings per share in period t 
+1. In Indonesia, such data were not available, 
so Utami (2005) used a random walk model for 
estimating earnings per share in period t +1. The 
basis for using the random walk model was the 
study conducted by Rini (2002) and Qizam 
(2001). Those studies concluded that the beha-
vior of profits in Indonesia followed the random 
walk model.  
Sample 
The sample of this study was manufacturing 
companies listed on the Indonesian Stock 
Exchange during the period from 2010 to 2012. 
Samples were taken from all the companies 
listed on the Indonesian Stock Exchange using 
the purposive sampling method. Selected sam-
ples had the following criteria: 
a. It was a manufacturing company whose 
shares were listed on the Indonesian Stock 
Exchange in 2012. 
b. It published an Annual Report during the 
study period (2010 to 2012) which included 
financial statements. 
c. It had a fiscal year that ended on the 31st of 
December. 
d. It had not been delisted from the Stock 
Exchange during the period of the study 
(2010 to 2012). 
e. It had a positive equity value during the study 
period (2010 to 2012). 
The data were taken from the companies’ 
financial reports published by the Indonesian 
Capital Market Directory. Market capitalization 
value, the book value per share, and the stock 
price were obtained from the IDX Fact Book. 
To test the hypothesis we used the following 
model; 
+++= ititit BETAECOCoE 21 ββα  
             itititit eLEVBTMSIZE +++ 543 βββ  
where : 
CoEit :  Cost of equity of company in period t, 
measured by book value per share 
period t plus earnings per share in 
period t+1 minus stock price at period t 
and then divided by stock price at 
period t, 
ECOit :  Eco-efficiency of company i in period 
t, measured by a dummy variable set to 
1if a company had ISO 14001 and 0 
without it, 
BETAit : Sensitivity to the market share of com-
pany i in period t, measured using 
weekly stock return data, 
SIZEit :  Size of company i in period t, measured 
using natural log of assets,  
BMTit :  Book to Market ratio of company i in 
period t, 
LEVit :  Leverage of company i in period t, 
measured as the ratio of total debt to 
total assets), and 
eit :  Error estimate 
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Results and Discussions 
Using predefined criteria, this study yielded 
data from 64 companies (see table 1). Hence we 
had a pool of 192 firms-year data.  
Table 1. Number of Sample 
No. Criteria Amount 
1 Manufacturing companies whose 
shares are listed on the Stock 
Exchange in 2012. 
118 
2 Manufacturing companies that 
published Annual Reports during the 
study period (2010-2012) and include 
financial statements. 
77 
3 Companies with a financial year 
ending 31st of December. 
77 
4 Companies that were not delisted 
from the Stock Exchange during the 
study period (2010-2012). 
71 
5 Companies with positive equity value 
during the study period (2010-2012). 
64 
 The final amount of the sample 64 
 
The results of the descriptive statistics for 
dependent, independent, and control variables 
are presented in Table 2.1 
The eco-efficiency variable is a dummy vari-
able and it is measured by the acquisition of ISO 
14001 certification. Companies that have an ISO 
14001 certificate have a value of 1 and are 
deemed to be companies with eco-efficiency, 
while companies that are not ISO 14001 certified 
have a value of 0 and are deemed to be compa-
nies without eco-efficiency. Descriptive analysis 
for the eco-efficiency variable was indicated by 
the frequency of occurrence of the value 1 or 0. 
Table 3 shows the number of companies which 
had acquired ISO 14001 certification during the 
period 2010-2012. 
Prior to the regression test, the classical 
assumption test was carried out.2 The results 
                                                          
1  Utami (2005 ) suggested that the negative sign in the CoE meant 
investors got a negative return , or it can be said investors bore 
losses on the investments that they made . This is because the 
company's book value plus the profit estimation was smaller 
than the company's stock price. 
2  In analyzing data we use a Pooled Least Square model (PLS) 
instead of a Fixed Effect Model (FEM) or Random Effect Model 
(REM) with the assumption that the constant between periods 
are the same and the unobserved effects are ignored. 
showed that the classical assumptions were not 
violated. The regression test results are displayed 
in Table 4. 
Table 4 shows that eco-efficiency has a coef-
ficient value of -0.119 with a significance level 
of 0.026. These results indicate that eco-
efficiency had a significant negative effect on 
the cost of equity capital. This means that eco-
efficiency implemented by companies helped the 
companies in reducing their cost of equity capi-
tal. With regards to control variables, table 4 
shows that only one control variable, that is the 
BtM ratio, significantly affected the cost of 
equity capital with a coefficient of 0.693 and a 
significance level of 0.000. The other control 
variables, i.e. risk sensitivity of the stock, com-
pany size, and the level of corporate debt do not 
significantly affect the cost of equity capital. 
This is different to the findings of Botosan 
(1997) and Mangena et al. (2010) who found 
that the risk sensitivity of the stock, the com-
pany’s size, and the level of corporate debt sig-
nificantly affected the cost of equity capital. 
DISCUSSION 
The results of this study indicated that the 
independent variable, eco-efficiency, proxied 
using the acquisition of ISO 14001 environ-
mental management certification, had a signifi-
cantly negative effect on the cost of equity capi-
tal. The results demonstrated empirically that 
one of the benefits of eco-efficiency is that a 
company can gain a lower cost of equity capital. 
This supports the argument made by Hansen and 
Mowen (2007). 
The results of this study are consistent with 
previous studies showing that eco-efficiency has 
a positive effect on the market value of the com-
pany (Guenster et al., 2006; Sinkin et al., 2008; 
Al-Najjar and Anfimiadou, 2012). The increased 
value of the company, as measured using its 
stock price, will lower the cost of equity capital. 
By way of these results, it can be proved that 
eco-efficiency negatively affects the cost of eq-
uity capital for manufacturing companies in In-
donesia. 
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Table 2. Descriptive Statistics of Variables Studied 
 Minimum Maximum Average Standard Deviation 25% Quartile 75% Quartile 
BtM 0.01 2.93 1.02 0.71 0.3883 1.5575 
Beta -15.20 196.15 2.23 14.62 0.00 1.19 
LnSize 3.22 12.64 6.86 2.18 5.47 7.87 
Lev 0.04 0.88 0.47 0.19 0.32 0.63 
CoE -1.28 4.49 0.11 0.81 -0.56 0.53 
N = 192       
 
Table 3. Number of Companies with and without ISO 14001 Certification 
2010 2011 2012 
ISO 14001 No ISO 14001 ISO 14001 No ISO 14001 ISO 14001 No ISO 14001 
18 46 21 43 26 38 
 
Table 4. Regression Results 
Variable Unstandardized Coefficients 
Standardized 
Coefficients t Sig. 
(Constant) -0.555  -2.351 0.020 
ECO -0.198 -0.116 -2.174 0.031 
BtM 0.785 0.687 11.429 0.000 
Beta -0.001 -0.014 -0.281 0.779 
LnSize -0.013 -0.036 -0.575 0.566 
Lev 0.043 0.010 0.209 0.834 
F-test 50.609 
Sig. 0.000 
R EMBED Equation.3  0.576 
Adjusted R EMBED Equation.3  0.565 
 
The results of this study demonstrated that 
good environmental performance, which is re-
flected by the acquisition of ISO 14001, may 
reduce the risk borne by the investor. Investors 
respond to the disclosure of a company's ISO 
14001 Environmental Management certification 
and they are more likely to invest in companies 
with such certification. The more investors there 
are and the higher the stock prices are, the lower 
the cost of equity capital for companies with 
eco-efficiency is likely to be, as compared to 
those without it. This is consistent with the 
findings of Jacobs et al. (2008) who stated that 
investors respond to the announcements by 
companies regarding environmental awards and 
certifications issued by third parties. The results 
of this study are quite surprising because inves-
tors in the Indonesian Stock Exchange, which is, 
in fact, still a developing capital market, are ca-
pable of responding to the disclosure of the ISO 
14001 Environmental Management certification 
which results in a cost of equity capital that is 
lower for companies that implement eco-
efficiency. 
CONCLUSIONS, LIMITATIONS AND 
SUGGESTIONS 
The primary objective of this study was to 
examine the effect of eco-efficiency on the cost 
of equity capital for companies listed on the 
Indonesian Stock Exchange. The results demon-
strated empirically that eco-efficiency, as meas-
ured by the acquisition of ISO 14001 Environ-
mental Management certification, and having 
this certification has a significant negative effect 
on the company's cost of equity capital. This 
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means that companies that implement eco-
efficiency had a cost of equity capital lower than 
companies without eco-efficiency. These results 
are consistent with the argument by Hansen and 
Mowen (2007) which stated that one of the ben-
efits of eco-efficiency was that a company could 
gain a lower cost of equity capital. Therefore, 
based on the findings we suggest that companies 
should implement the eco-efficiency paradigm 
as this may reduce their costs of equity capital.  
The results of this study indicate that inves-
tors evaluate companies which, because of eco-
efficiency, are expected to pose low envi-
ronmental risks and so are more trusted by those 
investors as they look to make their investments. 
This reduces the cost of equity capital for com-
panies compared to those without eco-efficiency. 
In addition, the results of this study indicate that 
investors in Indonesia are able to respond to the 
disclosure of ISO 14001 Environmental Man-
agement certification. These results are consis-
tent with the findings of Jacobs et al. (2008) 
which stated that investors respond to company 
announcements regarding environmental awards 
and certification from third parties. 
Nevertheless, this study has limitations 
which must be borne in mind when interpreting 
the results and which can become considerations 
for subsequent research in order to obtain better 
findings. These limitations include the follow-
ing. First, this study only used the acquisition of 
ISO 14001 Environmental Management certifi-
cation to measure eco-efficiency in terms of its 
effect on the cost of equity capital. Future 
studies could be validated by using other tools to 
measure eco-efficiency. Second, this study only 
examined the effect of eco-efficiency on the cost 
of equity capital, instead of examining the influ-
ence of the cost of capital in a comprehensive 
way. Future studies could develop this research 
by incorporating other types of cost of capital. 
Third, the cost of equity capital was measured 
using a modified version of the Ohlson Model 
(1995). Future studies could test this study by 
using a different measure of the cost of equity. 
Fourth, the data used by this study were only 
from the financial reporting period 2010-2012. 
This was due to limitations of the data obtained 
from the Indonesian Stock Exchange. Future 
studies could use data from longer periods. Fifth, 
the financial statement data used in this study 
had not been prepared in accordance with 
International Financial Reporting Standards 
(IFRS). Future studies could conduct the test 
using data from financial statements that are 
already IFRS compliant. Regardless of these 
limitations, this study has provided preliminary 
evidence that the application of eco-efficiency 
can lower the cost of equity capital. 
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